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SEQUENCE LISTING 



<110> Tel HaShomer Medical Research Infrastructure and Services 
Ltd. 

Yissum Research Development Company of the Hebrew 

University of Jerusalem 

Achiron, Anat 

Gurevich, Michael 

Mandel, Mathilda 

Friedman, Nir 

Kaminski, Naftali 

<12 0> PERIPHERAL BLOOD CELL MARKERS USEFUL FOR DIAGNOSING MULTIPLE 
SCLEROSIS AND METHODS AND KITS UTILIZING SAME 

<130> 28594 

<140> 10/507,380 
<141> 2005-07-18 

<160> 2743 

<170> Patentln version 3.5 

<210> 1 

<211> 582 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<222> (186) . . (212) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (233) . . (248) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (408) . . (408) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (425) . . (426) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (428) . . (428) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 



<222> (430) . . (431) 

<223> n is a, c, g, or t 

<220> 

<221> misc_f eature 

<222> (441) . . (441) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (452) . . (452) 

<223> n is a, c, g, or t 

<220> 

<221> mi sc_f eature 

<222> (456) . . (456) 

<223> n is a, c, g, or t 

<220> 

<221> misc_f eature 

<222> (461) . . (461) 

<223> n is a, c, g, or t 

<220> 

<221> misc_f eature 

<222> (472) . . (472) 

<223> n is a, c, g, or t 

<220> 

<221> misc_f eature 

<222> (475) . . (476) 

<223> n is a, c, g, or t 

<220> 

<221> misc_f eature 

<222> (486) . . (486) 

<223> n is a, c, g, or t 

<220> 

<221> mi sc_f eature 

<222> (500) . . (500) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (515) . . (515) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (544) . . (544) 

<223> n is a, c, g, or t 

<400> 1 

cattgtatcc attacctgtg aagcatatct ttttctttcc ataagagctt ttctaagaca 60 



ccagcaggaa ttaacagaaa atgtactgtc atgttttaat acattgatta aaaaatttgc 120 



aagccaaatt atacataaat tatgttctaa acaaaagggg taataagcat aggtattctc 180 



tcttgnnnnn nnnnnnnnnn nnnnnnnnnn nntgtttttt acgtttcatt tannnnnnnn 240 

nnnnnnnngt gatgtttact gataaatcat tttaaaattt ttttgttttg aaaagtaaat 300 

ttatccccca tgatgttaga tacatttaaa ttattaagtc ttttcagaga tgagatgggg 360 

acaggaagtt attttgagcc ttacaatatt atttagccca ataaaagntg cattgaagct 420 

cttannanan natgagtttg naaaaatttt gnaggntagc ntattgaagt gntcnntaaa 480 

tatctncagt cctctctgan gtgtgggtat ttctnctatc taaaaaatac atacagtgac 540 

tgtnttcaaa tctacttggt tcttgaccaa atagggagct aa 582 



<210> 2 

<211> 550 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_f eature 

<222> (51) . . (51) 

<223> n is a, c, g, or t 

<220> 

<221> mi sc_f eature 

<222> (123) . . (139) 

<223> n is a, c, g, or t 

<220> 

<221> misc_f eature 

<222> (272) . . (274) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (301) . . (369) 

<223> n is a, c, g, or t 



<400> 2 

aatgtggact caatccctag ggctggcaga aagggaacag aaaggttttt nagtacggct 60 

atagcctgga ctttcctgtt gtctacacca atgcccaact gcctgcctta gggtagtgct 120 

aannnnnnnn nnnnnnnnnc agccaggaca gtcagctctc tcctttcagg gccaatcccc 180 

agcccttttg ttgagccagg cctctctcac ctctcctact cacttaaagc ccgcctgaca 240 

gaaaccacgg ccacatttgg ttctaagaaa cnnncctctg tcattcgctc ccacattctg 300 

nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 360 



nnnnnnnnna agggggcaag aagtagcagt gtctgtaaaa gagcctagtt tttaatagct 420 

atggaatcaa ttcaatttgg actggtgtgc tctctttaaa tcaagtcctt taattaagac 480 

tgaaaatata taagctcaga ttatttaaat gggaatattt ataaatgagc aaatatcata 540 

ctgttcaatg 550 



<210> 3 

<211> 403 

<212> DNA 

<213> Homo sapiens 



<400> 3 

agctggagca cctgcggcag gcactggagg gcggcctgga caccaaggaa gccaaagaga 60 

agttcctgca tgaggtggtc aagatgcgcg tgaagcagga ggagaagctc agcgcagccc 120 

tgcaggccaa gcgcagcctc caccaggagc tggagttcct acgcgtggcc aagaaggaga 180 

agctgcggga ggccacggag gccaagcgta acctgcggaa ggagatcgag cgtctccgcg 240 

ccgagaacga gaagaagatg aaagaggcca acgagtcacg gctgcgcctg aagcgggagc 30 0 

tggagcaggc gcggcaggcc cgggtgtgcg acaagggctg cgaggcgggc cgcctgcgcg 360 

ccaagtactc ggcccagatc gaagacctgc aggtgaagct gca 403 



<210> 4 

<211> 268 

<212> DNA 

<213> Homo sapiens 



<400> 4 

aatttcaact atttatgaga tgtatctttt gctctctctt gctctcttat ttgtaccggt 60 

ttttgtatat aaaattcatg tttccaatct ctctctccct gatcggtgac agtcactagc 120 

ttatcttgaa cagatattta attttgctaa cactcagctc tgccctcccc gatcccctgg 180 

ctccccagca cacattcctt tgaaataagg tttcaatata catctacata ctatatatat 240 

atttggcaac ttgtatttgt gtgtatat 268 



<210> 5 

<211> 425 

<212> DNA 

<213> Homo sapiens 

<400> 5 

tcacgaaccg aaaaaccaaa gctatatggt aagaggctgt gcaaccgcct caatgtgcca 60 
acatgcccac ctgggtgacg ccttcagcat gaaccacatt gatgtctcct gctgtactaa 120 



aagtggctgt aaccacccag 
tggccctgcc catctcagcc 
cactctcctc tggacctaaa 
ccctttgccc ttccctcggc 
tgccgacctc tctgggcctc 
gtgaa 

<210> 6 

<211> 505 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (43) . . (43) 

<223> n is a, c, g, or t 

<220> 

<221> misc_f eature 

<222> (330) . . (344) 

<223> n is a, c, g, or t 



<400> 6 

acctgctagg tcttaagagc caaaggaagg aagtggttga ggnccaggaa agagaaggaa 60 

tgtcatgcca gggtgttact cctcaccaaa acttggcagt tctttttggg gccatgggac 120 

acctttctct gaagaggggt tggataaggc aaaggttgaa gtgtcttctc taggcacgtt 180 

ttctagcatg tttcctttta cttggttctg tctcacaaag ctgggaggta gatgattctt 240 

ccgggtcctg agcacctgct tcatgaagga agataggtag cccagagaag aagttttgga 300 

cttaacaaca taccaaggca gctctggccn nnnnnnnnnn nnnntgttgg agagctgcag 360 

gaaaaccact gcagtgtgcc tgcaacagga caagacccac tcctgtttct ggcggtacca 420 

gctaccctgg aatggtggcg tgtcctgctg tacccaactg acttgcttag gtacctggca 480 

gctgtgacca cagctcaagt aaaaa 505 



<210> 7 

<211> 1097 

<212> DNA 

<213> Homo sapiens 



acctggatgt ccagtaccgc agtggggctg ctcctcagcc 180 

tcaccatcac cctgctaatg actgccagac tgtggggagg 240 

cctgaaatcc ccctctctgc cctggctgga tccgggggac 300 

tcccagccct acagacttgc tgtgtgacct caggccagtg 360 

agttttccca gctatgaaaa cagctatctc acaaagttgt 420 



425 



<400> 7 

agagaagacg tgcagggacc 



ccgcgcacag gagctgccct cgcgacatgg gtcacccgcc 



60 



gctgctgccg ctgctgctgc tgctccacac ctgcgtccca gcctcttggg gcctgcggtg 120 

catgcagtgt aagaccaacg gggattgccg tgtggaagag tgcgccctgg gacaggacct 180 

ctgcaggacc acgatcgtgc gcttgtggga agaaggagaa gagctggagc tggtggagaa 240 

aagctgtacc cactcagaga agaccaacag gaccctgagc tatcggactg gcttgaagat 300 

caccagcctt accgaggttg tgtgtgggtt agacttgtgc aaccagggca actctggccg 360 

ggctgtcacc tattcccgaa gccgttacct cgaatgcatt tcctgtggct catcagacat 420 

gagctgtgag aggggccggc accagagcct gcagtgccgc agccctgaag aacagtgcct 480 

ggatgtggtg acccactgga tccaggaagg tgaagaaggg cgtccaaagg atgaccgcca 54 0 

cctccgtggc tgtggctacc ttcccggctg cccgggctcc aatggtttcc acaacaacga 600 

caccttccac ttcctgaaat gctgcaacac caccaaatgc aacgagggcc caatcctgga 660 

gcttgaaaat ctgccgcaga atggccgcca gtgttacagc tgcaagggga acagcaccca 720 

tggatgctcc tctgaagaga ctttcctcat tgactgccga ggccccatga atcaatgtct 780 

ggtagccacc ggcactcacg aacgctcact ctggggaagc tggttgccat gtaaaagtac 840 

tactgccctg agaccaccat gctgtgagga agcccaagct actcatgtat aaatgccatg 900 

tggagataga gccccagatg tttcagccat ctcagcccag gcaccagaca agtgggtgaa 960 

gaagccacct tggacatgta gccccagcag atgtgatata gagaagaaac aggaaacttg 1020 

gctatattag tttcctaggg ctgcctgtga taaattatta caaactttat aaaaaaaaaa 1080 

aaaaaaaaaa aaaaaaa 10 97 



<210> 8 

<211> 198 

<212> DNA 

<213> Homo sapiens 



<400> 8 

tctacatgaa agtcctcagt aagtgttaga gggaacaggg cggagatatc cttatgccac 60 

ccccgctgga ggatgtgggc agccttaggg ccctggaggc ggtgcggcag ggaagagggg 12 0 

tgcagaggct gtggctggtg agccggtcag gcacacaagg ggcccttgga gcgtggactg 180 

gttggttttg ccattttg 198 



<210> 9 

<211> 538 

<212> DNA 

<213> Homo sapiens 



<400> 9 

aggctgtgac atcaatgcta tcatctttca cacaaagaaa aagttgtctg tgtgcgcaaa 60 

tccaaaacag acttgggtga aatatattgt gcgtctcctc agtaaaaaag tcaagaacat 120 

gtaaaaactg tggcttttct ggaatggaat tggacatagc ccaagaacag aaagaacctt 180 

gctggggttg gaggtttcac ttgcacatca tggagggttt agtgcttatc taatttgtgc 240 

ctcactggac ttgtccaatt aatgaagttg attcatattg catcatagtt tgctttgttt 300 

aagcatcaca ttaaagttaa actgtatttt atgttattta tagctgtagg ttttctgtgt 360 

ttagctattt aatactaatt ttccataagc tattttggtt tagtgcaaag tataaaatta 420 

tatttggggg ggaataagat tatatggact ttcttgcaag caacaagcta ttttttaaaa 480 

aaaactattt aacattcttt tgtttatatt gttttgtctc ctaaattgtt gtaattgc 538 



<210> 10 

<211> 331 

<212> DNA 

<213> Homo sapiens 



<400> 10 

acctggcagc tgtcactcct catgacttca ttgagcacat cttgcgcaag ctgccccagc 60 

agcgggagaa gctgtctctg atccgcaagc atgctcagac cttcattgct ctgtgtgcca 120 

ccgactttaa gtttgccatg tacccaccgt cgatgatcgc aactggaagt gtgggagcag 180 

ccatctgtgg gctccagcag gatgaggaag tgagctcgct cacttgtgat gccctgactg 240 

agctgctggc taagatcacc aacacagacg tggattgtct caaagcttgc caggagcaga 300 

ttgaggcggt gctcctcaat agcctgcagc a 331 



<210> 11 

<211> 582 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_f eature 

<222> (79) . . (79) 

<223> n is a, c, g, or t 

<220> 

<221> misc_f eature 

<222> (85) . . (85) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 



<222> (89) . . (89) 

<223> n is a, c, g, or t 

<220> 

<221> misc_f eature 

<222> (128) . . (128) 

<223> n is a, c, g, or t 

<220> 

<221> misc_f eature 

<222> (143) . . (145) 

<223> n is a, c, g, or t 

<220> 

<221> mi sc_f eature 

<222> (149) . . (159) 

<223> n is a, c, g, or t 

<220> 

<221> misc_f eature 

<222> (161) . . (163) 

<223> n is a, c, g, or t 

<220> 

<221> misc_f eature 

<222> (165) . . (168) 

<223> n is a, c, g, or t 

<220> 

<221> misc_f eature 

<222> (170) . . (188) 

<223> n is a, c, g, or t 

<220> 

<221> misc_f eature 

<222> (279) . . (279) 

<223> n is a, c, g, or t 

<220> 

<221> mi sc_f eature 

<222> (302) . . (321) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (506) . . (520) 

<223> n is a, c, g, or t 

<400> 11 

tgtccactga gaacgtgggc agtgtccaaa ttcctgtact gtaaagacta aaaggcgttt 60 
gctctgagac tgacaaggng gaaanttcna tgtgtctcct gccaggctct gtccccctac 120 
gccatccnga cacgtccccg ttnnnccgnn nnnnnnnnnc nnngnnnnan nnnnnnnnnn 180 
nnnnnnnntc cttcaccatg gtactgtctc cacagccctc agtccccacc ccaggagagg 240 



cgcctgccac ctcctcctca tctccggtgg ttcaatcgnt ccgcctgtcc ccaacccagt 300 

cnnnnnnnnn nnnnnnnnnn nattctgaaa caaaatgaaa ctgcaaacct cgtgtgtctt 360 

aactcccccc agggatgcca ctccattcct ccgccccgtg gtctggtgcg tgacaatcca 420 

aagcgccgag acgagggtgc tgtgtccctc aaacccagag tggtgggcgc ctctgaaacc 480 

atacagccac tcctggcccc aaacannnnn nnnnnnnnnn ggttcctcgc ccacctaccc 540 

ccgccacacc ccgtcttttt agagatctct ctaataaatc gg 582 



<210> 12 

<211> 532 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<222> (63) . . (84) 

<223> n is a, c, g, or t 

<220> 

<221> misc_f eature 

<222> (209) . . (253) 

<223> n is a, c, g, or t 

<220> 

<221> mi sc_f eature 

<222> (261) . . (355) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (411) . . (507) 

<223> n is a, c, g, or t 



<400> 12 

ctgagcagtg tttcggcgat ggcttgaact gggctggttg ctccatcatt gtcctgctgg 60 

gcnnnnnnnn nnnnnnnnnn nnnnttcgac ttctgttacc acctgctaaa agtgcagagg 120 

caggacggga aggatgaaat cattaagaat gtgcccctga agaagatggc cgaccggatc 180 

aggaagtatc agatcttgaa caatgaggnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 240 

nnnnnnnnnn nnngttccac nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 300 

nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnaagag 360 

aagcaggaga gagaaagcca cagccagcct gccataggat ccaactggac nnnnnnnnnn 42 0 

nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 480 



nnnnnnnnnn nnnnnnnnnn nnnnnnnggt ttctccatag cataaatgaa aa 532 



<210> 13 

<211> 433 

<212> DNA 

<213> Homo sapiens 



<400> 13 

acacattatt agtgcgctgt gaggtctcca cccgctttga catgggtagc cttcggaggg 60 

agggttttca gccacgaagt actgatgcag gggtatagct tgccctcact tgctcaaaaa 120 

caactacctg gagaaaacag tgcctttcct tgccctgttc tcaataacat gcaaacaaac 180 

aagccacggg aaatatgtaa tatctactag tgagtgttgt tagagaggtc acttactatt 240 

tcttcctgtt acaaatgatc tgaggcagtt ttttcctggg aatccacacg ttccatgctt 300 

tttcagaaat gttaggcctg aagtgcctgt ggcatgttgc agcagctatt ttgccagtta 360 

gtatacctct ttgttgtact ttcttgggct tttgctctgg tgtattttat tgtcagaaag 420 

tccagactca aga 433 



<210> 14 

<211> 291 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_f eature 

<222> (29) . . (46) 

<223> n is a, c, g, or t 

<220> 

<221> misc_f eature 

<222> (259) . . (259) 

<223> n is a, c, g, or t 



<400> 14 

ggactctggc gcactctagt ggacaggann nnnnnnnnnn nnnnnnaacc tgtggactag 60 

gggtgcaggg acttcccttt gcaaggggta acagaccgct ggaaaacact gtcactttca 120 

gagctcggtg gctcacagcg tgtcctgccc cggtttgcgg acgagagaaa tcgcggccca 180 

caagcatccc cccatccctt gcaggctggg ggctgggcat gctgcatctt aaccttttgt 240 

atttattccc tcaccttcnt gcagggctcc gtgcgggctg aaattaaaga t 291 



<210> 15 

<211> 511 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc_f eature 

<222> (32) . . (32) 

<223> n is a, c, g, or t 

<220> 

<221> misc_f eature 

<222> (78) . . (101) 

<223> n is a, c, g, or t 



<400> 15 

tcctcatatt gaggtggttc ggaaaaaaga gnagagaaga aaactgcttg ggcacacgtg 60 

taaggaatgt gaaatttnnn nnnnnnnnnn nnnnnnnnnn naaagagaaa agaaattggc 12 0 

ttcctgctca agacaccgat tccgctacat tccacccaac acaccagaga atttttggga 180 

agttggtttt ccttccactc agacttgtat ggaaagaggt tatattaagg aagatcttga 240 

tccttgtcct cgtccaaaaa gacgtcagcc ttacaacgca atattttctc caaaaggcaa 300 

ggagcagaag acatagacgt tgaaacagaa acagaaggat gaaggacagt tttttccttc 360 

ttagttattt atagttaaag ttggtactaa acattgattt ttttgatctt ctgtaaatgg 420 

atttataaat cagttttcta ttgaaaatgt ttgtgatatt ttgcttttgc acctttaaaa 480 

caataaggcg ctttcatttt gcactctaac t 511 



<210> 16 

<211> 481 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> mi sc_f eature 

<222> (54) . . (70) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (236) . . (267) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (355) . . (378) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (382) . . (396) 

<223> n is a, c, g, or t 



<400> 16 

attgtgactg actctgcatt tttaattctt gaaacttggc tttccataac atgnnnnnnn 60 

nnnnnnnnnn acatatgacc cagagagcaa ggtggctgaa ctatagtctg gaagccctca 120 

ggtaaagagg cacatctcac cactcattgg ttaaacaatg catcatagcg agcacttttc 180 

ctttccctgg agaatgggat gtgaagcagt agaccgcagc cacgccgatg gttatnnnnn 240 

nnnnnnnnnn nnnnnnnnnn nnnnnnnatt gagtttgctt ggaatgctga cagcatcagg 300 

caactctgaa ctgaacattt gctttgtcag aaaatatctt tttttttact ttgannnnnn 360 

nnnnnnnnnn nnnnnnnnca annnnnnnnn nnnnnntcag gagtcaaaca aatgtttaga 420 

aagcaaacat gacgtctcta ttgtacaacc tcctttctct tggctgttta aaggatgtac 480 

t 481 



<210> 17 

<211> 443 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_f eature 

<222> (247) . . (247) 

<223> n is a, c, g, or t 



<400> 17 

cgtccagcac gaaggccacg ctgtacccgc cgatcctgaa cccgccgccc tccccggcca 60 

cggacccctc cctgtacaac atggacatgt tctactcttc aaacattccg gccactgcga 120 

gaccgtacag gccctacatc attcgaggaa tggcgccccc gacgacgccc tgcagcaccg 180 

acgtgtgtga cagcgactac agcgccagcc gctggaaggc cagcaagtac tacctggatt 240 

tgaactngga ctcagacccc tatccacccc cacccacgcc ccacagccag tacctgtcgg 300 

cggaggacag ctgcccgccc tcgcccgcca ccgagaggag ctacttccat ctcttcccgc 360 

cccctccgtc cccctgcacg gactcatcct gacctcggcc gggccactct ggcttctctg 420 

tgcccctgta aatagtttta aat 443 



<210> 18 

<211> 343 

<212> DNA 

<213> Homo sapiens 

<400> 18 

tgggcttgag ctgcagaatg actccacctt ctcacctgct ccaggaggtt tgcagggagc 60 



tcaagccctt ggggaggggg atgccttcat gggggtgacc ccacgatttg tcttatcccc 120 

cccagcctgg ccccggcctt tatgtttttt gtaagataaa ccgtttttaa cacatagcgc 180 

cgtgctgtaa ataagcccag tgctgctgta aatacaggaa gaaagagctt gaggtgggag 240 

cggggctggg aggaagggat gggccccgcc ttcctgggca gcctttccag cctcctgcct 300 

ggctctctct tcctaccctc cttccacatg tacataaact gtc 343 



<210> 19 

<211> 424 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_f eature 

<222> (277) . . (277) 

<223> n is a, c, g, or t 

<220> 

<221> misc_f eature 

<222> (319) . . (340) 

<223> n is a, c, g, or t 



<400> 19 

agcttctctc cttgtcctct ggggaggtgc tgacccctca gaaacccctt cccccaactt 60 

gaccccaggc tgaacagacc actgcatctc actgggccag cagccccccc agcccccagc 120 

cttggtgggg accaagcagc ctttcccgtc ccctcctcga cccgtacagt tgagagccag 180 

gggctggtgt gtgggagctg ctacctggca gtttctcgag gggtcaccga gcctctggtg 240 

ggacacctgg gcaggagtgc tctcaccacg aggctgnttc cgcagggaac cctggcctgc 300 

ccgcgacttc gcatcaggnn nnnnnnnnnn nnnnnnnnnn ctctctgctg ggttttctat 360 



gttcttttc 



